Beta3 receptors mediate relaxation in stomach fundus whereas a fourth beta receptor mediates tachycardia in atria from transgenic beta3 receptor knockout mice.
Pharmacological studies have revealed a non-beta1, beta2 or beta3 adrenergic receptor that mediates tachycardia in rat and human atria. The present studies utilized transgenic mice that lack the rodent beta3 receptor to explore, in a more definitive fashion, whether a non-beta1, beta2 or beta3 receptor can mediate atrial tachycardia. Insofar as the rat stomach fundus possesses a beta3 receptor mediating relaxation, we examined the stomach fundus from beta3 receptor knockout mice for the presence or absence of the beta3 relaxant receptor. Contractile responses to carbamylcholine were similar in potency and magnitude between mouse stomach fundus from wild type and beta3 receptor knockout animals. However, the classical beta3 receptor agonist CL316243, (10(-8)-10(-6)M) relaxed stomach fundus from wild type mice, but not from the beta3 receptor knockout animals. These data provide functional evidence for the absence of the beta3 receptor in beta3 receptor knockout animals and support the role of beta3 receptors mediating relaxation in mouse stomach fundus. Atria from mice lacking the beta3 receptor responded similarly (in potency and maximal increase in heart rate) to isoproterenol (10(-9)-10(-6)M) as atria from wild type mice. Furthermore, propranolol (3 x 10(-7) M) produced a dextral shift in the concentration response to isoproterenol in atria from both the beta3 receptor knockout and wild type mice with negative log K(B) values of 8.03 and 8.09, respectively. Thus, beta receptors mediating tachycardia to isoproterenol are intact and respond similarly in atria from both knockout and wild type mice. Furthermore, CGP12177, a prototypic 'atypical' beta receptor agonist produced tachycardia with a similar EC50 and maximal response in atria from both the wild type and beta3 receptor knockout mice. Cyanopindolol was a partial agonist relative to CGP12177 in both wild type and beta3 receptor knockout mice. Tachycardia to CGP12177 and cyanopindolol was not blocked by propranolol (3 x 10(-7) M) in atria from either group. These data provide definitive evidence that the receptor mediating tachycardia to CGP12177 and to cyanopindolol in atria from the transgenic beta3 receptor knockout mice is neither the beta1, beta2, nor beta3 adrenergic receptor.